Immunomodulation by virulence proteins of the parapoxvirus orf virus.
Three orf virus putative virulence proteins are described that exhibit immunomodulatory functions. The OVIFNR gene at the left terminus of the viral genome encodes an interferon resistance protein with homology to the E3L gene of vaccinia virus. OVIFNR functions by preventing a dsRNA-dependent kinase from inhibiting virus and cell protein synthesis as part of the interferon-induced anti-viral state within infected cells. The orf virus orthologue of the ovine interleukin-10 (vIL-10) gene is located at the right terminus of the viral genome. Both vIL-10 and host (ovine) IL-10 function in vitro as inhibitors of pro-inflammatory cytokine production by keratinocytes and macrophages, and both inhibit IFN-gamma production from activated peripheral blood lymphocytes. Both the orf virus vIL-10 and ovine IL-10 stimulate mast cell and thymocyte proliferation. In this respect the orf virus IL-10 differs from Epstein Barr virus IL-10 which does not exhibit cell proliferative activity. Finally, the orf virus GM-CSF inhibitory factor gene (GIF) at the right terminus of the viral genome encodes an inhibitor of GM-CSF that also binds IL-2. Together, these viral proteins are capable of inhibiting key components of the ovine anti-virus immune and inflammatory response.